Background: Sepsis and Septic shock are a common presentation in the Emergency Department with high morbidity and mortality. Serum lactate level increases substantially in the patients with septic shock. The objectives of this study were to determine serum lactate levels at the time of presentation, find out the outcome and correlate lactate levels with the outcome in the patients with septic shock.
Background
Sepsis and septic shock are frequently encountered life threatening conditions in the emergency. They are the major health problems affecting millions of people around the world, killing one in four each year. 1, 2 Its most common victims are children, immunocompromised individuals and the elderly. 2 Common sites of sepsis are respiratory tract, urogenital tract, gastrointestinal tract, skin and wounds. Extremes of age, comorbidities such as diabetes mellitus, liver cirrhosis, cardiopulmonary disease and immunosuppression are high risk factors for sepsis. 3 Effective management of septic shock includes early recognition of inadequate tissue perfusion and timely resuscitation to reverse the effects. The cognizance of factors which predict the outcome can help in early recognition and prompt management to reduce morbidity and mortality related to septic shock. Hyperlactatemia is the cardinal finding of septic shock where serum lactate level exceeds 2mmol/L. 4, 5 Lactic acidosis occurs when serum lactate exceeds 2mmol/L and pH is less than 7.35. Type-A lactic acidosis occurs in association with clinical evidence of poor tissue perfusion or oxygenation of blood (e.g. Hypotension, cyanosis, cool and mottled periphery). 6 Serum lactate has been shown to be a useful early marker of mortality in septic shock in different western studies. [7] [8] [9] [10] There are limited data regarding the issue in our setup. In recent times, it is easy and quick to obtain the reports of serum lactate levels in our hospital. Hence, the study was conducted to determine the levels of serum lactate in patients presenting to our emergency department (ED) with septic shock and find out the association of lactate levels with outcome of the patient. Previous year's hospital data showed a total of 100 cases of septic shock at ED with 55% inhospital mortality. Taking the confidence interval at 95% and level of precision to 80%, we calculated our sample size to be 78. We allowed 10% data for subset analysis, and hence kept the sample size to 84.
Study Procedure
Patients who presented to the ED in fluidresistant shock state meeting at least two of the SIRS criteria and having suspected of definite focus of sepsis (either clinically or radiologically) were included in the study. Demographics including age, gender and comorbidity of the patient were noted. The vital parameters including pulse, blood pressure, respiratory rate, temperature, and consciousness level and oxygen saturation were recorded on the arrival. Arterial blood sample was collected for pH and serum lactate levels whereas venous blood samples were collected for hemoglobin, total leukocyte count, platelets count, blood sugar, urea and creatinine level, serum bilirubin, albumin, INR level along with two sets of blood culture and urine culture. Chest radiography was done in all of the patients. Other radiological or blood investigations were carried out on case to case basis. Arterial blood gas analysis was repeated within 6 hours of presentation. Patients were followed up in ward (medical/ surgical) or ICU till discharge or death of the patient or 28 days of admission whichever is earlier.
Outcome measures
The primary outcome measure was survival/ non-survival. Secondary outcome measures were duration of hospital stay and complications encountered during hospital stay. The complications included acute respiratory failure requiring intubation, acute kidney injury, acute hepatic failure, coagulopathy and deteriorated mental status.
Data analysis
Data were recorded in Microsoft Excel version 2007 and analyzed using SPSS version 11.5. The continuous variables with normal distribution were expressed as mean ± SD and were compared using Student's t-test.
Continuous variables with asymmetric distribution were expressed as median and inter-quartile range and were compared using the non-parametric Mann-Whitney U-test, for independent samples. In the case of categorical variables, Pearson's chi-square test and Fisher's exact test were used to analyze differences in proportions. The statistically significant variables associated with the outcome in the univariate analysis were then subjected to multiple logistic regression analysis to adjust for the potential confounders.
Results
A total of 84 cases were included in the study with male: female ratio of 1:1. Mean age was 46.4 ± 19.59 years. Respiratory tract was the most frequent focus of sepsis (54.8%), followed by urogenital tract (14.3%). Median duration of hospital stay was 6 days (IQR 3.00 -9.00 days). The initial lab parameters of the patients with septic shock are shown in table 1. The factors associated with mortality are compared among survivors and non-survivors in table 2. figure 1 ; and the cutoff value of serum lactate with the best diagnostic accuracy was found to be 2.45 mmol/L which gave a sensitivity of 73.1% and specificity of 58.6%. 
Discussion
Anecdotal evidence suggests sepsis to be a common presentation in emergency department of Nepal. But only a few studies were found that touched upon the subject of shock in ED and ICU. This study is the first to investigate the cases of septic shock in the ED of Nepal. Basnet B et al found 23.1% of the cases with triage score of 2 presenting to the ED of BPKIHS had shock at presentation. 11 Lakhe S et al published a study of 28 cases in the ICU of a private hospital in Kathmandu. He found 10.7% had sepsis, 89.3% had severe sepsis and 82% had septic shock. The mortality rates of the cases were 0%, 39% and 47 % respectively. 12 This study showed a mortality of 30.9% in contrast to the study by Lakhe S et al. 12 The difference in mortality may represent a population which is from different geographical region and different ICU admission criteria.
Another multicentric prospective observational study from India by Todi S et al 13 (7.35 ).
This study found the respiratory tract infection and urogenital tract infection contributed 69% of septic shock cases presenting to ED. This is a similar percentage to that reported by various studies of sepsis. 8, 9, 12, 14, 15, 17 One study by Kang YR et al 14 showed abdominal infection as the most common focus of sepsis. The contrast in foci in this study may be due to the fact that their sample included the cases with hepatic dysfunction only. The other common foci of sepsis shown in their study were respiratory and urogenital tract which is similar to our study.
Respiratory failure (39.3%) and acute renal failure (41.7%) were the most frequent complications developed during the hospital stay in our study. Mikkelson ME et al 15 showed renal (43.4%) and neurological complication (34.2%) as the most frequent ones.
The elevated lactate level has been shown to be adversely associated with outcome in various studies. 4, 5, [7] [8] [9] [10] 18, 19 However, various cut offs range for lactate have been used. This study used a lactate cut off range of ≥ 4 mmol/L to differentiate sepsis and severe sepsis and found a significant association with mortality in our population (p<0.001). This cut-off has been the most commonly used value in different researches. 22 However, the number of patients with CKD or hepatic failure in this study was too small to confound the association between the elevated serum lactate level and mortality.
Although there are numerous other tools for predicting outcome in patients with septic shock such as severity of illness scoring systems and clinical prediction rules, these types of multivariate indices may be cumbersome for routine clinical use by the clinicians at bedside. In contrast, lactate measurement is a relatively simple test that can be obtained easily. The simplicity of use of serum lactate can make it a useful bedside tool for risk stratification of the patients with septic shock. 8 Bedside clinical acumen of a clinician still remains vitally important for assessment of mortality risk although serum lactate correlates well with mortality. 8 Hence, the clinicians should use lactate measurement as an auxiliary test, not a primary one.
There are several limitations to this study. As shown by many researches, serial measurements of the lactate clearance over time may be a better predictor of outcome in septic shock. 17, 18, 23 Serial measurement of lactate clearance could not be done in our study. The reason was mostly financial constraints, as the patients have to pay for the investigations.
Conclusion
Initial serum lactate level is independently associated with mortality of the patients presenting to ED with septic shock. Thus, measurement of initial serum lactate level could be a good predictor of outcome in patients with septic shock.
